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ABSTRACT 
This paper discusses the Townsville City Council 
Dry Tropics Water Smart (DTWS) initiative, 
developed by TCC Integrated Sustainability 
Services (ISS) and Townsville Water, and informed 
by The University of Adelaide. The program draws 
on many years of experience by the TCC team to 
blend key community-based research approaches 
in order to develop this residential outdoor water 
conservation program. Several community pilots 
have been conducted to test different behaviour 
change strategies and messages. This paper 
outlines recent steps taken to develop the 
community trials, as guided by a combination of 
behaviour change theories including community-
based social marketing and thematic 
communications methods. Some preliminary results 
are outlined focused on community uptake of 
different strategies, community perceptions of 
communication materials, and some insights into 
the effectiveness of outdoor water hardware. 
 
INTRODUCTION 
Residential water conservation programs have 
become an important part of water management in 
Australian cities, driven by water shortages and 
droughts that have affected many cities and towns 
over the past decade. The drivers of water 
shortages and increased demand are likely to 
intensify through population growth and the impacts 
of climate change on rainfall patterns and climatic 
conditions. As such, water conservation campaigns 
are likely to remain a permanent fixture in local 
government areas to assist efforts to manage water 
demand. 
 
Although behaviour change programs intended to 
influence water consumption are widespread there 
is limited peer-reviewed research into the 
effectiveness of such programs. The research that 
has been published suggests there is a “lack of 
transferability” of methods to achieve water 
savings, that is, water savings achieved by one 
program in one region will not necessarily be 
achieved in another because of differences in 
demographics, economics, climate and so on 
(Inman and Jeffrey 2006).  
 
A number of theories of behaviour change offer 
rigorous processes for developing programs that 
have been shown to be successful in promoting 
sustainable behaviours in a way that is informed by 
local community characteristics and preferences. 
Three key such processes include ‘Community 
Based Social Marketing’ (CBSM), a method for 
developing programs that promote sustainable 
behaviours developed by Dr Doug McKenzie-Mohr 
(2010), the TORETM model for developing 
communication messages to influence the 
thoughts, feelings and possibly behaviours of an 
audience, as developed by Prof. Sam Ham (Ham S. 
2007), and the ‘Collective Social Learning’ method 
developed by Emeritus Prof. Valerie Brown (Brown 
and Harris 2012).  
 
Each of these processes have been implemented in 
Townsville, Australia, as part of various programs 
by the Townsville City Council (TCC) over the last 
decade. The work of the TCC team, led by Greg 
Bruce, to combine the three theoretical behaviour 
change models is ground breaking and has been 
informed by many years of design, implementation, 
and community engagement. This paper focuses 
on the CBSM and the TORETM models as part of 
the DTWS program. Learnings from these 
programs could assist those seeking to implement 
such processes as each has limitations that require 
creative solutions to further enhance their viability 
and success.  
 
Townsville is one of the fastest growing population 
centres in Australia and within the next 5 to 10 
years demand for water in Townsville will outstrip 
current capacity to supply water. Residential water 
use in Townsville is variable and in some years per 
capita water use is amongst the highest in 
Australia. Townsville City Council, through 
‘Townsville Water’, currently implements a number 
of demand management measures, including a 
permanent low level water restriction requiring 
residents to limit lawn and gardening watering to no 
more than three days a week, with the use of 
sprinkler systems banned between 9am and 4pm.  
  
Supported by the Queensland State Government, 
the TCC Integrated Sustainability Services (ISS) 
Department has implemented the Dry Tropics 
Water Smart (DTWS) program to support the 
community to reduce residential outdoor water 
consumption. Part of the program is to investigate 
the potential for behaviour change tools and 
strategies to reduce residential water demand and 
delay planned infrastructure expansion. Drawing on 
leading behaviour change theories, DTWS is a 
research-led program designed to inform cost-
effective community-wide water conservation 
actions that are guided by community perceptions, 
account for unique local climate factors, and have a 
measurable impact. Using multiple methods has 
allowed for the strengths of each method to be 
tailored to Townsville.  
 
To ensure that the program is based on rigorous 
research and community engagement TCC 
engaged researchers from The University of 
Adelaide (part of The Natural Edge Project, TNEP) 
to work closely with the TCC team to assist in the 
development, implementation, and reporting of the 
program. TCC manages the overall program and its 
development, and engages with partners and 
stakeholders to feedback outcomes, understand 
and promote the wider benefits of reducing 
residential outdoor water demand.  
 
The DTWS program has developed a series of 
community trials to test various water conservation 
tools and strategies. This paper provides an 
overview of the methods used to develop behaviour 
change strategies for encouraging residential water 
savings in Townsville.The paper also reflects on the 
use of various methodologies, presents initial 
findings from community trials, and shares insights 
into the key factors that have enabled the program 
to succeed to date. 
 
EXPERIMENT (COMMUNITY TRIAL) 
For many years program managers have relied 
heavily on information based campaigns with little 
consideration of community perceptions or 
preferences to increase awareness, change 
attitudes, and influence behaviour, resulting in few 
campaigns delivering measurable 
results/outcomes. Perhaps the focus on providing 
information is in part due to this strategy being easy 
to implement and monitor outputs. Although such 
techniques may change consumer brand 
preferences, they generally do not translate into 
changes in behaviour or new behaviour (McKenzie-
Mohr D. 2000). CBSM was developed as an 
alternative to information-based campaigns for 
promoting sustainable behaviours to provide a 
robust method to integrate community perceptions 
into program development (McKenzie-Mohr D. 
2010). For a full description of the method followed 
see McKenzie-Mohr (2010). 
 
A key understanding in encouraging behaviour 
change is that messages are a crucial part of a 
behaviour change campaign and rather than 
‘transmitting’ information, they can be used to 
provoke thought consistent with the desired 
behaviour. According to the TORETM model, 
messages should be thematic, organised, relevant 
and enjoyable. Built appropriately, themed 
messages will provoke thinking consistent with the 
theme being promoted, and may help to create 
attitudes and behaviours consistent with this 
thinking (Ham S. 2007).     
 
This section outlines the process followed as part of 
the DTWS program and begins with an overview of 
the use of CBSM to guide program development 
including; behaviour identification, evaluation of 
behaviour impact and likelihood, target behaviour 
selection, barriers and benefits analysis, community 
engagement, selection of tools and strategies, 
piloting, and monitoring and evaluation. Secondly, 
the paper provides an overview of how 
communication themes were created and tested for 
inclusion in community trials.  
 
Behaviour identification  
The CBSM method requires an unbiased, 
evidence-based examination of behaviours that can 
achieve the desired goal, in this case, reducing 
residential outdoor water demand. Initially, as part 
of the DTWS program, the sector that contributes 
the greatest proportion of water use was identified. 
Next, each individual behaviour that contributes to 
water use within this sector was identified. Lastly, 
each behaviour was analysed for impact and 
likelihood. Impact was considered to be the 
potential water savings generated by a behaviour in 
cubic meters, and likelihood was considered based 
on the potential for the behaviour to be adopted in 
Townsville.  
 
For the north Queensland region including 
Townsville, Bowen and Charters Towers, 
residential water use makes up around three-
quarters of total water use (MWH 2008). An 
estimate of average residential outdoor water use 
was based on investigating the difference between 
the average volume of water supplied to Townsville 
homes compared to the average flow reaching 
regional water treatment plants. The difference, 
about 70%, was assumed to constitute water being 
used outdoors. As such, average outdoor water use 
for Townsville residents is assumed to be about 
70% of overall annual water use; similar levels of 
outdoor water use (at least over 50%) have been 
found in other areas of Australia (see for example 
Syme et al. 2004; Turner et al. 2003). 
 
The project team collated a list of 64 locally relevant 
outdoor water use behaviours, including 
contributions from Renee Zielke, then PhD student 
at James Cook University and member of the TCC 
team. This list was reviewed by a panel of 11 water 
efficiency and conservation professionals, with 
particular experience in the tropics and dry tropics, 
including representatives from CSIRO, Griffith 
University and the Department of Environment and 
Resource Management (Queensland). The review 
clarified language and ensured the list was 
comprehensive (no new behaviours were added).  
 
 
Impact and likelihood of behaviour adoption 
Each behaviour was assessed for its potential 
impact and likelihood of adoption by households in 
Townsville. The impact of each behaviour was 
estimated based on research findings from other 
programs. Impact for each behaviour was defined 
as the percentage reduction in annual outdoor 
water use, with baseline outdoor water use 
estimated as 300kL/year. For efficiency, behaviours 
with the highest impact were shortlisted for further 
analysis.  
 
Those behaviours that were estimated to reduce 
annual outdoor water use by more than 10% (22 
behaviours) were shortlisted and assessed for their 
likelihood of adoption. This involved a desk-top 
analysis of other programs, both national and 
international, with the review guided by key 
questions about the costs, time requirement, and 
effort involved with the behaviour, and the benefits 
that may be received. The project team allocated a 
‘likelihood score’ from 0 (very low likelihood) to 5 
(very high likelihood).  
 
Selecting target behaviour 
Two behaviours were assessed as having the 
potential to reduce outdoor water use by 20% or 
more, including “add organic matter to the soil to 
improve moisture and nutrient holding capacity” and 
“adjust watering schedule to match seasonal 
weather conditions and landscape requirements”. 
Adjusting watering schedules was assessed as 
having fewer barriers to adoption compared to 
adding organic matter, and was therefore assessed 
as having a higher likelihood of widespread 
adoption; this behaviour was selected as the target 
behaviour for the pilot program, with remaining 
behaviours reserved for future potential programs.  
 
The target behaviour, ‘adjust watering schedule to 
match seasonal weather conditions and landscape 
requirements’, did not assume one specific 
watering regime and was designed to be flexible 
given that there are a range of garden, soil, 
landscape and irrigation types in Townsville. 
Although some residents may already adjust 
watering, anecdotal and observational evidence 
suggests that over-watering in Townsville is 
common, often visible as water running down 
driveways and roads as well as a perennial base 
flow in drainage channels and artificial wetlands 
Therefore it was assumed that a significant 
proportion of residents do not adjust their watering 
as appropriate for their lawn, or for the particular 
weather patterns, and that this behaviour did not 
have a high existing penetration. 
 
Barriers and benefits analysis (community 
engagement) 
Based on the CBSM method, an understanding of 
the perceived barriers and benefits associated with 
the target behaviour was derived from the target 
audience itself (McKenzie-Mohr D. 2010). For this 
project the TCC engaged an external consultancy, 
Enhance Research, to conduct barriers and 
benefits analysis through a series of focus groups 
and a telephone survey with Townsville residents 
co-designed by TCC, The University of Adelaide, 
and Enhance Research. Enhance Research 
provided a full set of findings along with a 
qualitative and quantitative analysis, as an internal 
report prepared for the Townsville City Council, with 
key findings summarised below. 
 
The main goal of the focus groups was to identify 
perceived barriers and benefits associated with the 
target behaviour. Focus groups targeted different 
watering methods including fixed vs manual 
irrigators, timer vs non timer users and compliers vs 
non-compliers with the target behaviour. Eight 
focus groups were held between the 29th 
September and 7th October, 2010, involving 58 
participants, each paid $80 in order to attract an 
unbiased sample.  
 
The main goal of the community survey was to 
calibrate the perceived barriers and benefits 
associated with the target behaviour with a larger 
cross section of Townsville residents. Furthermore, 
the survey provided the opportunity to investigate 
residents’ watering habits, given that watering 
method would have an influence on attitudes 
toward the behaviour. The telephone survey 
involved 400 randomly selected residents and 
investigated the breakdown of watering methods in 
Townsville, the degree to which residents perceive 
themselves to already engage in the target 
behaviour, and the perceived barriers and benefits 
associated with the target behaviour. Average 
interview length was 19 minutes and telephone 
interviews were conducted from the 2nd to the 6th of 
December, 2010. 
 
Watering type 
From the survey, more than half (56%) said they 
have a fixed irrigation system and around half 
(52%) said they use a timer (programmable or non-
programmable). The watering method a resident 
uses has implications for how they will undertake 
the target behaviour and how they may be 
supported to do so. These findings suggested that 
at a minimum the program would need specific 
strategies to support two major types of water 
users; those with fixed irrigation systems and 
timers, and those without fixed irrigation (e.g. hose 
or hose-end-sprinklers), with or without a timer.  
Focus group respondents also described their 
normal watering schedule; most fixed irrigators 
followed Level 1 water restrictions and watered 
three times a week, whereas manual waterers 
described variable watering habits from infrequent 
watering to daily hand watering.  
 
Existing uptake of behaviour 
Nearly all (98%) survey respondents considered 
themselves to already adopt the target behaviour 
“adjust watering schedule to match seasonal 
weather conditions and landscape requirements”. 
Enhance Research noted that this high level of self-
assessed compliance may have been in part due to 
the broad framing of the behaviour, for example, 
residents may have interpreted a variety of 
behaviours as complying with the target behaviour. 
It is also possible that respondents were seeking to 
‘please’ the surveyor. This high level of compliance 
was not entirely consistent with other survey 
findings, such as many respondents suggesting 
they had encountered barriers to taking up the 
behaviour.  
 
Comments from focus group respondents provide 
more insight into why residents perceive 
themselves to comply with the behaviour. For 
example, they delay or avoid watering when it’s 
raining, they are proud of water-wise efforts such as 
installing irrigation, mulching, using timers and 
limiting lawn size and garden plants, and they have 
not received excess water charges or are happy 
with their water charges. Out of these comments, 
only one is directly related to the target behaviour 
(delay or avoid watering when it’s raining). 
 
Barriers and benefits 
From the survey nearly half (46%) of respondents 
said they perceived no barriers to adopting the 
target behaviour. This seems to reinforce that many 
residents consider they already comply with the 
target behaviour, despite the significant average 
residential water usage in Townsville. For the rest, 
the most frequently sited barriers were concern that 
plants would be harmed (10%), lack of knowledge 
(8%) and effort required (8%). The most frequently 
sited benefits were saving water or less water 
wasted (71%), saving money on water charges 
(47%) and having a healthier garden through not 
over-watering (13%) (Table 1). Interestingly, nearly 
half of respondents gave ‘saving money’ as a 
benefit, even though the pricing structure for water 
in Townsville means many residents have little to 
no economic incentive to save water. These 
comments were unprompted, that is residents were 
asked to offer their own thoughts with no list of 
potential barriers/benefits provided.  
 
The findings suggest that manual irrigators in 
particular provided few barriers to the behaviour, 
suggesting they perceived themselves to already 
comply with the behaviour. Water restrictions were 
noted to be a potential barrier to reduced watering if 
residents take restrictions, which stipulate a 
maximum watering of 3 days a week, as a proxy for 
how often they should water.    
 
Saving water featured strongly as a benefit for 
survey respondents, however focus group residents 
held an almost unanimous view that Townsville has 
plentiful water and saving water is not a major 
concern for residents. This included comments 
such as; “Townsville has several water sources 
some of which have several years supply, the ‘wet 
season’ guarantees supplies, and there are no 
water restrictions”. The survey responses may 
reflect a general sentiment in Australia that saving 
water is ’good‘ or a broad positive attitude towards 
actions that are perceived as sustainable. It is less 
clear that respondents were describing a specific 
imperative to save water in Townsville.  
Table 1: Most frequently mentioned barriers and 
benefits (unprompted) from telephone survey 
 
Benefits Barriers 
- Save water/less water 
wasted (71%) 
- Saving money on 
water charges (47%) 
- Healthier garden 
(13%) 
- Unsure (13%) 
- Save time (11%) 
- Less flooding/run off 
(7%)  
- Improved soil 
moisture 
- Improved root 
structure 
- Learning about 
watering 
- None (46%) 
- Unsure (12%) 
- Effort or time required 
/ low priority (11%) 
- Concern that plants 
may suffer or die 
(10%) 
- Lack of knowledge 
(8%)   
- Cost (6%) 
- Adjusting 
programmable timers 
(3%) 
- Breaking the habit 
(2%) 
 
Overall, the main perceived barriers to consider in 
the DTWS program were identified to be; 
- perception that there is no need to save 
water in Townsville, 
- perception that residents are already doing 
all they need to do to water efficiently, 
- lack of knowledge of what constitutes 
appropriate watering in Townsville, and 
- time, effort and expense in taking action. 
 
The main perceived benefits to saving water in 
Townsville can be summarised as;  
- save water, 
- save money on water bills, 
- create a healthier garden, and 
- save time. 
 
Re-defining the target behaviour 
Community engagement findings suggested that 
residents needed a more direct and active 
behaviour or action to compare their own behaviour 
against, assess compliance or non-compliance, and 
consider new actions. The project team sought to 
define an appropriate watering regime that could be 
promoted across a variety of garden types. 
Analysis of lawn watering requirements in the dry-
tropics suggested lawn health can be maintained 
with a minimum watering of once a week in the “wet 
season” from November to April and once a 
fortnight in the “dry season” from May to October. If 
weekly rainfall is at least 50mm, no additional 
watering is required for at least a week. This 
watering schedule represents a significant 
reduction compared to existing Level 1 water 
restrictions. Consultation with several local irrigation 
and soil specialists also revealed differences of 
opinion in what is considered is the best watering 
schedule for Townsville.  
The project team considered that a mid-point 
between existing restrictions and optimal watering 
efficiency was appropriate, particularly given there 
is no current water supply shortage. The target 
behaviour was re-defined as “water twice a week 
and never when it’s wet”, being easier to 
understand, follow and measure against.  
 
Selecting tools and strategies 
According to McKenzie-Mohr (2010), certain 
behaviour change tools can be paired against 
specific barriers or benefits to reduce or enhance 
them, respectively. The project team discussed a 
range of strategies that could address barriers and 
promote benefits, and that were within the 
resources available to the TCC and its partners.  
 
The first strategy was to develop communication 
themes designed to promote the benefits of 
reducing outdoor water demand in Townsville and 
to present a simple watering regime that residents 
could adopt. These themes would prompt residents 
to re-consider the common perception that 
Townsville has endless water supplies, to consider 
whether they are over-watering their lawn or garden 
and to consider possible benefits they could receive 
by reducing watering, as a household and as a 
community.  
 
The second strategy selected involved trialling 
water efficient technology that can generate water 
savings without the need for residents to make 
ongoing behaviour changes. This would reduce or 
remove barriers associated with lack of motivation, 
breaking the habit, and reduce the effort required. 
Providing free or discounted products and services 
would also remove or reduce the barrier of cost. 
Overall, the trials would encourage residents to 
take a ‘once-off’ action to install new water 
technology and aimed to estimate water savings 
and investigate how residents interact with the 
technology, which could impact on water savings. 
 
The DTWS program identified community trial 
groups that would test these strategies with 
different types of water users, tailoring the 
strategies to suit residents depending on whether 
they had an economic incentive to save water and 
whether they used fixed and programmable 
irrigation or were manual irrigators.  
 
Community pilots 
To test the range of strategies, the project team 
devised a series of community pilots that 
incorporated both a behaviour change tool and a 
way of delivering that tool to a household. Two 
community pilots commenced in 2011 including the 
“Programmable irrigation system optimisation” (Pilot 
A), and the “Sprinkler swap” (Pilot B).  
 
Pilot A 
Pilot A involved a local irrigation company visiting 
each household registered into the trial to install a 
rain-switch, re-program irrigation schedules, and 
conduct a survey on watering behaviours and 
garden characteristics. Households were recruited 
from five suburbs, representing major soil types in 
Townsville, and only households receiving excess 
water charges (high water users) were selected.  
 
TCC sent letters of invitation to households and 
offered the service to the first 60 residents to 
register. 59 eligible households registered, with 49 
receiving the full service and 48 completing the 
survey. The remaining households could not 
arrange a time to complete the service or survey 
within the offered timeframe.  
 
The survey found nearly all households water three 
times a week or more during the dry season (98%) 
and most (81%) had the same schedule during the 
wet season, although it was not clear whether they 
switched their entirely off during the wet season. 
These responses are considered accurate because 
the survey was administered by the service 
provider who had direct access to irrigation 
controllers. Most respondents were watering within 
Level 1 water restriction limits, although a small 
number (2%) watered more than this. 
 
The contractor was asked to adjust irrigation 
schedules to maximise efficiency for each individual 
garden. Out of 49 homes, 33 properties located on 
loam and clay soils had irrigation re-programmed 
from three to two days a week. Nine properties 
located on sandy coastal soils were programmed to 
water three times a week. Watering duration was 
variable based on garden type (e.g. garden or 
lawn), irrigation (sprinkler) type and soil type.  
 
Rain-switches were successfully installed at all 
registered properties. According to the 
manufacturer, when fully wet the rain-switch will 
delay irrigation for up to 3 days. Not long after 
installations had occurred, several participants 
contacted TCC to report that irrigation systems 
were turning back on the same day that rain had 
fallen. The project team is currently following up 
with the manufacturers to discuss the performance 
of rain-switches in the Townsville climate. 
 
Pilot B 
For Pilot B, TCC invited residents to swap an old, 
inefficient hose-end sprinkler for a new, efficient 
one. The first “Sprinkler Swap” was carried out at 
the Townsville Eco-Fiesta and Smart Lifestyle Expo 
(the Expo). The activity was advertised on several 
signs at the Expo and promoted by Council staff at 
the sprinkler swap stall. Expo visitors were asked to 
return to the two day event before it closed to swap 
their old sprinkler. If visitors couldn’t return on these 
days, they were offered an opportunity to swap their 
sprinkler at the TCC Rowes Bay Sustainability 
Centre (Rowes Bay) on allocated days in the 
following two weeks. 
 
At the Expo, 100 sprinklers were allocated to 
visitors by midday of the second day. TCC offered a 
further 50 sprinklers to visitors which could be 
swapped at Rowes Bay. Out of the first 100 
allocated sprinklers, 70 residents returned their 
token to receive a sprinkler, achieving a 70% 
response rate. An additional 18 residents brought in 
sprinklers to swap without having received a token, 
having heard about the activity through word-of-
mouth. Out of the 50 visitors offered to swap their 
sprinkler at Rowes Bay, some 15 returned their 
token, representing a 30% response rate. The 
lower response rate at Rowes Bay may have been 
related to a time delay lowering enthusiasm or 
perhaps residents found travelling to Rowes Bay 
during the week inconvenient. 
 
The sprinkler swap activity, which was administered 
from a stall at the Expo, generated a lot of positive 
discussion and rapid action, and inspired some 
residents to encourage others to sign-up. This 
event likely capitalised on a crowd that may be 
particularly interested and engaged with 
sustainable behaviours, given the Expo had a 
‘sustainability’ theme. Rather than being a 
disadvantage, this allowed TCC to engage with 
community champions who helped to communicate 
the activity within their networks, a tool that 
McKenzie-Mohr (2010) describes as “social 
diffusion”.   
 
Creating communication themes 
Both CBSM and the TORETM methods were used to 
develop and evaluate communication materials, 
which will be trialled in community pilots. TCC 
engaged a marketing agency to develop a series of 
theme-based posters. Based on the barriers and 
benefits research, each poster promoted one 
benefit of reduced lawn watering (also therefore 
counteracting some barriers), for example cutting 
out over-watering to improve lawn health, saving 
time, and securing water supplies for future 
generations. Each poster also promoted one of two 
clear action messages, either “water twice a week 
in the dry and never when it’s wet” or “swap your 
sprinkler”. Themes included: 
- Water: the key to our future 
- Strong lawns are watered just enough 
- Spend less time watering your lawn and 
more time enjoying it 
- Is your lawn fighting fit? 
- Upgrade your sprinkler and help save 
Townsville’s water 
- Are you running the most efficient hardware 
for your lawn? 
Community feedback on the themed posters was 
sought through focus groups and exit surveys 
conducted at the Townsville Eco-Fiesta and Smart 
Lifestyle Expo (the Expo). Participants for focus 
groups were recruited through an advertisement in 
the Townsville Bulletin and by emailing the 
Townsville City Council’s contact lists. The target 
audience sought were non-compliers with 
automatic and manual waterers in separate groups. 
To reduce potential bias all participants were 
offered a double-pass movie voucher and water-
saving gift for their time.  
 
The exit surveys involved directly recruiting visitors 
of the Expo and documenting their thoughts about 
the themed posters. Posters were displayed in a 
booth one at a time; a researcher would approach a 
visitor and invite them to take part in the survey. 
Questions focussed on understanding whether the 
posters were eliciting thoughts that were consistent, 
agreeable and supportive of the action message 
being promoted, as advised by Dr Sam Ham (pers. 
comm. 2012). An average of 20 residents reviewed 
each poster, with each receiving a coffee voucher.  
 
No one theme appealed unanimously across age 
groups and watering types. This meant each poster 
would stimulate thoughts for some individuals that 
were consistent with the behaviour being promoted, 
but not all. Images and overall design of the poster 
were important and respondents who didn’t relate 
to images were less likely to consider the action 
message. Images that respondents judged as 
looking ‘local’ were more widely preferred and 
respondents were critical of concepts and images 
that appeared too generic. Some residents sought 
more clarity around action messages and some 
wanted to understand the messages better. These 
exercises provided valuable information about how 
to create authentic and engaging themes to 
promote thinking consistent with the desired 
behaviours.  
 
Program management and ethics 
An essential part of engaging with community 
members is to ensure all participants and their data 
are treated in an ethical manner. Formally, the 
researchers sought ethical clearances from The 
University of Adelaide to pursue the research 
outcomes. Where residents were directly engaged 
by staff of The University of Adelaide, for instance 
through the pilot programs, focus groups and face-
to-face surveys, residents were provided with 
detailed information about the research and asked 
to provide written consent to use de-identified data 
and access historical water use data.   
 
Beyond seeking formal ethics approvals, there has 
been an ongoing discussion by the project partners 
to ensure that all participants are treated 
respectfully. The project also presents a broader 
ethical consideration about asking residents to save 
water where there is no imminent water shortage. 
This has particularly been apparent through our 
desire to promote water savings without 
compromising on lawn or garden aesthetics and 
homeowner satisfaction with their lawn and garden.  
 
DISCUSSION AND RESULT ANALYSIS 
The importance of piloting behaviour-change 
tools and programs prior to implementation  
Undertaking community pilots to trial water 
conservation strategies has yielded important 
insights into several factors that may affect the 
uptake of behaviours to reduce outdoor water use. 
For instance, piloting provided a way of estimating 
the time and effort required to administer two 
programs. Pilot A, a free service offered to 
residents to adjust their irrigation schedules and 
install a rain-switch, took several months to 
complete given that the irrigation contractor needed 
to arrange an appropriate time with residents to 
conduct the service. For Pilot B, the sprinkler swap, 
uptake was rapid when the activity was delivered 
from the “Expo”. The uptake was much slower 
when residents were asked to pick up their sprinkler 
from the Rowes Bay office. 
 
It also became apparent that it is important to trial 
‘watering’ hardware to understand how it performs 
in the local climate. Some comments from residents 
suggested that the rain-switch was not performing 
to its maximum capacity. The project team is 
seeking more feedback from residents to better 
understand the performance of this product. This 
result may suggest that the product requires 
‘calibrating’ to the local climate before installation. 
At worst it may mean the product does not delay 
watering sufficiently for the purposes of the 
program. 
 
The project team also considered using one type of 
soil moisture monitor as a tool for assisting 
residents to understand when their lawn needs 
watering. Before conducting a public trial, TCC 
tested out the product and found that field results 
were inconsistent. Although the product could be 
used as an educational aid, it was unlikely the 
product tested could be relied on as a decision-
making tool for residents.  
 
Inviting residents to provide comment on themed 
posters was crucial in providing insights into how 
messages can be presented in a way that is 
authentic and useful to Townsville residents. As per 
the TORETM method, a theme was considered 
successful if it generated comments that were 
consistent, agreeable and supportive of the 
message being promoted, with TORETM providing 
some rapid methods to assess this. Overall, 
community engagement demonstrated that it is best 
to use local images and ensure messages are 
direct, active and related to water, rather than 
appealing to generic or conceptual ideas. Also, a 
variety of messages are needed to satisfy the 
different interest levels and information needs of 
residents.  
 
Lessons learned in applying community-based 
social marketing techniques 
Community-based social marketing was used to 
guide development of community pilots. This 
method has been invaluable in guiding barriers and 
benefits research, producing communication 
materials and selecting behaviour change tools. 
However, there are some practical limitations in 
following the CBSM method at all times. One 
important step of CBSM is to understand the 
selected ‘unsustainable’ behaviour by directly 
observing it. The DTWS target behaviour is a 
watering method, which is impossible to directly 
observe without imposing on residents’ privacy. As 
such the team used community surveys and 
questionnaires to understand residents’ watering 
habits. Self-assessed surveys can introduce some 
bias and inaccuracies that is avoided by direct 
observation; to reduce the chance of inaccuracies a 
large sample size (400) was sought for the initial 
community survey. Several additional community 
surveys also helped to verify the initial results.  
 
To maintain a high standard of ethics, all 
participating residents where asked to provide 
consent for their involvement, consent to access 
water use data, and were given an information 
sheet describing the program aims. There is an 
unknown possible bias introduced where 
households know they are being observed. For 
instance, there is a small possibility they may act in 
a socially desirable manner. This is also the case 
given that residents self-selected to participate in 
the trials. 
 
Another sometimes difficult, but essential part of a 
behaviour change program is defining the target (or 
preferred) behaviour. Both CBSM and TORETM  
state that this behaviour must be ‘end-state’ or 
‘single’, and therefore, if enacted, will directly lead 
to a water saving. However, a behaviour that is too 
specific may only apply to a small part of the target 
audience. On the other hand, a behaviour that is 
too broad won’t provide a yard stick by which 
residents can compare their own behaviour. This is 
pertinent to Townsville because the two main soil 
types, heavy clay and coastal sand, require quite 
different watering methods. Ultimately it may mean 
there is some variability in program uptake and 
success across suburbs. 
 
Measuring water savings 
The DTWS research program will provide estimates 
of water savings produced by each pilot, based on 
3 monthly meter reads as captured by Townsville 
Water. Although some preliminary results are 
suggesting it is possible to see some impact of the 
program tools, it is difficult to have any detailed 
understand of changes in watering method with 
only four data points each year. TCC are currently 
undertaking an Automated Metering Trial, which will 
provide hourly water use reads for some 
participating households. It is expected that this 
data will provide better measurement of the impact 
of the trial interventions.   
 
Cultivating leadership and innovation 
An innovative part of the DTWS program has been 
involvement of professional and creative mentors, 
cultivated strongly by Greg Bruce as part of the 
design and implementation of a range of 
sustainability projects at TCC. TCC has directly 
engaged Prof. Sam Ham and Dr Doug McKenzie-
Mohr to conduct training for staff and provide direct 
comment on different part of the program. This has 
not only provided critical review of the DTWS 
program elements, but has cultivated enthusiasm 
and creativity amongst program team members. 
 
CONCLUSION 
From the initial findings of this study, it is evident 
that testing all aspects of proposed residential 
water conservation programs through community 
trials is essential. In terms of community uptake 
findings in Townsville have been variable with some 
strategies engendering enthusiastic community 
response and others less uptake.  
 
The variability in response from the community 
confirms that program success relies significantly 
on the characteristics and preferences of the target 
community, relating to both resident attitudes and 
preferences in taking up tools and strategies. 
However water savings will only be made if the 
product or action being promoted has been proven 
to have real impact in reducing water use. This 
study has also demonstrated the value in testing 
outdoor water hardware before promoting 
widespread uptake, as product functionality may 
vary with climate or may require unique calibration. 
 
CBSM and TORETM provided a valuable framework 
to guide program development. Both methods have 
strong value and the interplay between them 
designed by the TCC team has offered clear steps 
for grounding programs and messages in the local 
context of residents’ perceptions and attitudes, and 
for monitoring and evaluating program outcomes. 
Ultimately, one of the strengths of this program has 
been the willingness of all project partners to work 
as a team, share knowledge and skills, and 
maintain flexibility, key elements of success also 
noted by Spehr and Curnow (2008). 
 
Few studies exist that investigate the potential of 
changing irrigation hardware or watering habits to 
save residential water use. Although there may be 
programs implemented with this objective, few have 
been evaluated or findings published. By sharing 
some initial findings, this paper attempts to 
contribute to and promote discussion in this area of 
water conservation.  
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